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About Us

* Biocomplexity Institute at the University of Virginia
* Using big data and simulations to understand massively
interactive systems and solve societal problems

* Over 20 years of crafting and analyzing infectious
disease models
* Pandemic response for Influenza, Ebola, Zika, and others
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Overview

* Goal: Understand impact of COVID-19 mitigations in Virginia
* Approach:

* Calibrate explanatory mechanistic model to observed cases
* Project based on scenarios for next 4 months
* Consider a range of possible mitigation effects in "what-if" scenarios

* Outcomes:
* ||, Confirmed, Hospitalized, ICU, Ventilated, Death
* Geographic spread over time, case counts, healthcare burdens
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Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

Case rate growth in Virginia has fluctuated through the holidays and is up overall.

VA mean weekly incidence (52/100K) up (from 42) as national levels rebound (to 58/100K from
48/100K).

Projections are mixed across commonwealth but generally up as well.

Recent updates:
* Preliminary estimates for vaccination impact
* Planning scenarios shifted to early January (Jan 8)
* Added a 3 week “Strong Control” control strategy to scenarios

Behavioral changes can outpace impact of optimistic vaccine rollout and prevent significantly
more cases by Spring.

The situation is changing rapidly. Models will be updated regularly.
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Situation Assessment
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Case Rate (per 100k) by VDH District

Surging Rates continue

Majority of districts have increasing rates

Many districts experiencing highest rates of pandemic

Some districts remain steady or decreasing
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Test Positivity by VDH District

Weekly changes in test positivity by district County level test positivity rates for RT-

* Increasing levels in many districts PCR tests.
throughout the commonwealth with many BIBRR: Test positivity <5.0%

districts above 10% for several weeks (or with <20 tests in past 14 days)
Yellow: Test positivity 5.0%-10.0% (or with <500 tests

e 120 counties reporting over 10% on Dec 30 ,,_wuritax _ toudoun and <2000 tests/100k and >10% positivity over 14 days)
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District Trajectories

Hockey stick fit
. . . . . Portsmouth
Goal: Define epochs of a Health District’s COVID-19 incidence o= T
to characterize the current trajectory e I
Method: Find recent peak and use hockey stick fit to find ' i
inflection point afterwards, then use this period’s slope to ?
define the trajectory ] e - o

Apr
2020

Description Weekly Case Rate # Districts
P (per 100K) bounds (prev week)
Declining Sustained decreases following a recent peak below -0.9 10 (12)
Steady level with minimal trend up or down above -0.9 and below 0.5 3 (4)

Sustained growth not rapid enough to be considered

above 0.5 and below 2.5 13 (9)
a Surge
Currently experiencing sustained rapid and
In Surge significant growth 2.5 or greater 9 (10)
il UNIVERSITYsVIRGINIA
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District Trajectories
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Estimating Daily Reproductive Number

Jan 4th ESt|mateS | VAStat&WIdeREW‘th7daymwmgWmdowwconﬂmatwndateomqil Totalled
Date Date Confirmed
Confirmed R. Diff Last Week
State-wide 1.159 0.127
Central 1.300 0.235
Eastern 1.185 0.202
Far SW 1.137 0.220 _
Near SW 1.125 0.155 T
Northern 1.083 -0.045 T e
Northwest 1.186 0.201

Methodology

* Wallinga-Teunis method (EpiEstim?) for cases by confirmation date

* Serial interval: 6 days (2 day std dev)

* Using Confirmation date since due to increasingly unstable estimates from onset date due to
backfill

1. Anne Cori, Neil M. Ferguson, Christophe Fraser, Simon Cauchemez. A New Framework and Software to Estimate
Time-Varying Reproduction Numbers During Epidemics. American Journal of Epidemiology, Volume 178, Issue 9, 1
November 2013, Pages 1505—-1512, https://doi.org/10.1093/aje/kwt133
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Changes in Case Detection

Timeframe Mean % difference from
(weeks) days overall mean

April (13-16) 7.8 44%
May (17-21) 5.7 6%

June (22-25) 5.9 9%

July (26-30) 6.2 15%
Aug (31-34) 4.9 -9%
Sept (35-38) 4.5 -16%
Oct (39-43) 4.5 -17%
Nov (44-47) 4.5 -18%
Dec (48-49) 4.0 -26%
Overall (13-49) 5.4 --

. Number of Testing Encounters
7-Day Moving Average

Number of Testing Encounters by Lab Report
Date - All Health Districts, PCR Only

30,000
20,000
Testing
10,000
levels have
| ‘ been
limited
_atiill i
RS SRSSSSSSSRSSSSSRSSSSSRSSSSSERSgg| June
§§§§§§§§§§§§§§§§E§§E§§§E§SE§§§E§SE holiday
= s o = = = = = = = = -~
S3333C55825555522238288222 222983853 progk
Accessed 8:30am January 6, 2021
7-Jan-21 https://www.vdh.virginia.gov/coronavirus/

Days from onset to diagnosis

Days from onset to diagnosis
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Mask usage in Virginia

— Virginia
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State level mask usage as reported via Facebook surveys over

80

the past month shows ranges from 83% to 91%
* Relatively stable over time

e Limited variance across the commonwealth
e ~3000 daily responses from VA

Mean case rate (per 100k)
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Health Care Worker Prevalence (per 100K)

HCW Point Prevalence by Zip Code Point Prevalence

(2020-01-02)  High - 3000+
Case Rates among health workers ~ 2000
* Based on census counts of patient-facing . 1000
Low: 0

health care workers (Practitioners and
Technologists)

Units = Active Cases / 100,000

* Prevalence rate for week ending Jan 2nd

 HCW burden remains high in some
Eastern counties as well as Southwest
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Race and Ethnicity

Two or more races
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Race and Ethnicity — Recent Rate Changes (per 100K)

I uowpalg

Two week change in population level rates
populations have much higher changes in
Based on 2019 census race-ethnicity data

Black, Latinx and 2 or more races
rates

by county
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Recent Changes in Race and Ethnicity

Rates (per 100k)
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Health District
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Race and Ethnicity cases per 100K
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Race and Ethnicity
® Two or more races

@Fastern Shore

Case Rate per 100K

Rates per 100K of each Racial-Ethnic population

by Health District

e Each Health District’s Racial-Ethnic population is
plotted by their Hospitalization and Case Rate

* Points are sized based on their overall
population size

* Overlapping labels removed for clarity
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Impact across Density and Income

VDH 7-day moving average rate of new COVID-19 cases by zip code VDH mean cases per 100k by zip code population density {(person/ sq mile)
average household income (dollars/ household years) quantile and average household income (dollars/ household years) quantiles
08/01/20 - 08/07/20
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Full evolution of pandemic, shows shifts from denser and
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Other State Comparisons

Trajectories of States
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* Many of the states with huge surges in past 6 weeks are subsiding

Indiana - Declinil _

Casesrl00%
Ehange Paint
==+ From date

100

O war or way Jun ol Aug Sep ot now e g

OF S war or way Jun ot Aug Sep ot v Dec g
k3

date

Tennessee - Declini

125) T S
T remam
100
75
50
25

2021
date
Kentucky - Declinin
Cases/100K
- Change Faint
—-—- Fram date

21

O T o My Jun ol Aug Sap ot Niow Dec o

2001

100] — cosesrmonx

80

60,

40

20

60

40

20

0

O Ear e iy hin i g Sep oct v Duc
2

Virginia and her neighbors

Ohio - Declining

——- Change Point
==+ Fromdate

Felby Mar A May Jun il Aug Sep Det Nav Dec Ja

aste
West Virginia - Plateau

— Casesizo0c

- Change Pint

—=-- From date

Feb Mar Apr May Jin Ml Ag Sep DXt Nav Dec Ja
021

wate

North Carolina - Surging
— Casesnnk

-~ Change Boint

=~ from date

0z1

n
2

21

Pennsylvania - Surging

80| — casesinoor
- Change Foint
==- From date

60
40

20

Ol war Rpr may un Ul ug sep oct now Dec an
son

e
Virginia - Plateau
— cases100K i
- Change Point
40 --- From date

30

20

10

O var For way un Ju1 g sep oct wow Dac

— Cases100K
—=- Change Paint
—-- From date

O Lo War For May un Jut g sep Oct How Det_ja
P

New Jersey - Plateau

0|~ e
40
30
20
10

O (iiar s may Jun o g Sep ot v D in
E

date

Maryland - Plateau
40 - rromdate
30

20

O (T o tay Jun i g e oct v

aate

Delaware - Surging
— Casesoak |

- Change Foint

—— from gate

80

60

40

20

[

|
Teb Mar Apr May Jun Jul fug Sep Oct Moy

021

Dec fan
2021

Dec
2021

30

20

10

Connecticut - Declining

— Casex/100K

—-- Change Point

=== Fom date

O War apr May g pr g sep oct hov Dee
i
e

District of Columbia - Plateau
— Cases/100K A

—=- Change Point
—-- #rom date

i
O ar npr vy pin pt g sep oct kv Dec
o

e

2<=R
15<=R<2

pacon

R<0.2

* VA slows its growth and is currently plateaued at a high level
* Most surging states (only 8) are in and around mid-Atlantic
* Many neighbors have plateaued, or are declining
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Zip code level weekly Case Rate (per 100K)

Case Rates in the last
week by zip code

Rank Zip Code Name Prevalence

. 1 23160 State Farm * 10,370

* Several of the top ten zip 2 23922 Burkeville * 8.390

codes are home to 3 24147 Rich Creek 7.360

; 4 24430 Craigsville * 6,150
risons :

P ! 5 24614 Grundy 5,150

o 6 23936 Dillwyn * 5,050

Some counts are |OW 7 24635 Pocahontas * 3,990

and suppressed to 8 24263 Jonesyille 3,720

protect anonymity, those 9 24445 Hot Springs 3,620

10 23915 Baskenille * 3,590

are shown in white

Only includes zips with pop = 1000 and no supp. data.
* Denotes zip codes with state prisons.

Top 10 excluding prisons

Weekly Case

Point Prevalence by Zip Code

(2021-01-02) .

Point Prevalence
- High : 3000+

- 2000
1000
— Low: 0

Units = Active Cases / 100,000
Contains

Suppressed*
Data

il UNIVERSITY, VIRGINIA

Zip code Name Rate (per 100K)

24147  Rich Creek 7358 @5
24614  Grundy 5149

24263  Jonesville 3715

24445  Hot Springs 3620

23084 Kents Store 3465 ‘3 7
22834  Linville 3387

23011  Barhamsville 3148

24651 Tazewell 2973

24637  Pounding Mill 2967

22853  Timberville 2843
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Risk of Exposure by Group Size

Case Prevalence in the last week by zip code used to calculate risk of encountering
someone infected in a gathering of randomly selected people (group size 25)

* Assumes 3 undetected infections per confirmed case (ascertainment rate from recent seroprevalence survey)

* On left, minimum size of a group with a 50% chance an individual is infected by zip code (eg in a group of 20
in Staunton, there is a 50% chance someone will be infected)

* Some zip codes have high likelihood of exposure even in groups of 25

Rank Zip Code Name Group Size Group Size Needed for 50% Group Size Rank Zip Code Name Likelihood | ikelihood of 21 Infected Members Likelihood
1~ 23160 State Farm * 6 Likelihood of 21 Infected . High:300+ 1 23160 State Famm * 94% (Group of 25) A igh ¥4
2 23922 Burkeville * 8 / >\ I~ 260 2 23922 Burkeville * 89% o
3 24147 Rich Creek 9 4 5 220 3 24147 Rich Creek 85%

4 24430 Craigsville * il N & Vo 180 4 24430 Craigsville * 80%
5 24614 Grundy 13 ) 140 5 24614 Grundy 73%
6 23936 Dillwyn * 13 100 6 23936 Dillwyn * 73%
7 24635 Pocahontas * 17 60 7 24635 Pocahontas * 64%
8 24263 Jonesville 18 Low : 20 8 24263 Jonesville 61%
9 24445 Hot Springs 19 ' 9 24445 Hot Springs 60%
10 23915 Baskenville * 19 NaN 10 23915 Baskenille * 60%
Only includes zips with pop = 1000 and no supp. data. 5 a7 Only includes zips with pop = 1000 and no supp. data.
* Denotes zip codes with state prisons. \ f / 7L { ega) / * Denotes zip codes with state prisons.
/ / ‘ v/
* /
= {
w/ &
7/ > 5;\\ 7
. . \“\ @ ,A©\‘:/,.,,-—<
&
L ; RS e
* 3 ’,c 2 al ol \é«/:L " /\/ ’\{ T
| ¢ -~ ! 3 . 'S et | / r / 9
Lo i 2! MR, o X el ) V] o el ¥ &
Based on zip code point prevelence for week ending 2021-01-02 Based on zip code point prevelence for week ending 2021-01-02
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New variants of SARS-CoV?2

Emerging new variant with increased transmissibility but no evidence of higher severity

Phylogenetic analysis of SARS-CoV-2 clusters in their international context - cluster S.N501

Aliases: Variant VU| 202012/01 and Lineage B.1.1.7 a

Variant has been detected in CA, FL, CO, GA, and NY;
most without travel history indicating local transmission

Geography

This variant is still detected by PCR, and can be detected
by proxy with an “S dropout”

ST

206807

2O

Evolution expected when virus under selective pressure
nextstrain.org

Unlikely to alter efficacy of vaccines or other immune treatments

NERVTAG suggests that “VUI[-202012/01 demonstrates a substantial increase in transmissibility compared
to other variants”

Another South African variant (501Y.V2) has sparked concern as its mutations may change efficacy of
vaccines and other immunological treatments

il UNIVERSITYs VIRGINIA
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https://www.gisaid.org/references/gisaid-in-the-news/uk-reports-new-variant-termed-vui-20201201/
https://virological.org/t/preliminary-genomic-characterisation-of-an-emergent-sars-cov-2-lineage-in-the-uk-defined-by-a-novel-set-of-spike-mutations/563
https://www.gov.uk/government/groups/new-and-emerging-respiratory-virus-threats-advisory-group#meetings
https://nextstrain.org/groups/neherlab/ncov/S.N501?c=gt-S_501,69&p=grid&r=country
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Adaptive Fitting Approach

Each county fit precisely, with recent trends used for 5 Fairfax County 21059
future projection 0]

25

* Allows history to be precisely captured, and used to guide bounds o
on projections s |

Model: An alternative use of the same meta-population ~ *]

model, PatchSim
FEI-b M:ar ﬁqI:-r M.Iay Juln Jull

* Allows for future “what-if” Scenarios to be layered on top of 2020
calibrated model

* Eliminates connectivity between patches, to allow calibration
to capture the increasingly unsynchronized epidemic

date

External Seeding: Steady low-level importation S e (V) AL
* Widespread pandemic eliminates sensitivity to initial / A ' i *
conditions ., )k !
* Uses steady 1 case per 10M population per day external DiseDpasic Ui s 1)
Seeding Susceptible = " —; IIn_.fe::{tious =3 Removed
i UNIVERSITY¢/ VIRGINIA
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Using Ensemble Model to Guide Projections

An ensemble methodology that combines the Adaptive Fitting and machine learning
and statistical models has been developed and refined

 Models: Adaptive Fitting, ARIMA, LSTM, AR, spatially driven AR, Kalman Filters (ENKF)
e This approach facilitates the use of other data streams (weather, mobility, etc.)

* Ensemble provides scaffolding for the Adaptive Fitting’s short-term projections

VA-2021-01-02 VA-2020-11-07
m= BMA_ensem ble 40004 =™ BMA_ensemble
16000 - AR_spatial : AR_spatial_mob
— AR ~—— AR_spatial
140001 — ARIMA : 35001 — AR
—— ENKF —— ARIMA
—— PatchSim_adpt : —— ENKF
120001 — &7 : 30001 Istm
: PatchSim_adpt
10000 A : 2500{ — GT

8000 - : 2000
6000 - 1500
4000 1000 -

2000 ~ 500 A

0 T T T T T T T : T 0 : : v : : T —
0 50 100 150 200 250 300 350 i 0 50 100 150 200 250 300
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Seroprevalence updates to model design

Several seroprevalence studies provide better

picture of how many actual infections have occurred

* Virginia Serology Study estimated 2.4% of Virginians

VA Seroprevalence Data

estimated infected (as of Aug 15t)

* CDC Nationwide Commercial Laboratory Seroprevalence

Survey estimated 4.1% [2.4% — 6.2%] seroprevalence as
of Oct 9t-21st up from 3.2% a month earlier

These findings are equivalent to an ascertainment ratio of
~3x, with bounds of (1x to 7x)

* Thus for 3x there are 3 total infections in the population
for every confirmed case

* Uncertainty design has been shifted to these bounds
(previously higher ascertainments as was consistent
earlier in the pandemic were being used)

er of Cases Reported by End of 9/30/2020

142,586

https://covid.cdc.gov/covid-data-tracker/#national-lab

Virginia Coronavirus Serology Project
Interim findings by region and statewide - July 22, 2020

Crude Weighted prevalence*
Number | prevalence per
Number of | antibody per 100 @5%C)
Region participants positive participants population

2.0 (0.5, 5.5)

819 36 4.4 42 @5,5.9)
756 11 1.5 0.9 ©2,16)

m 431 3 0.7 1.0 (-0.2, 2.1)
3,113 67 2.2 2.4 (1.6,3.1)

* Weighted prevalence is reweighted by region, age, sex, race, ethnicity, and insurance
status to match census population.

September 2020
Seropi Estim ‘)\\\/
S
3.2% N/ N
95% Confidence Interval: 1.8%-5.1% p /
/’ v L
Number of Estimated Infections / VA \ \ ,,:7
3.2% { M)
269,000 l o N /
nfidence Interval: 152,000-432,000 J///?\ A %\\ ,“‘/

et https://www.vdh.virginia.gov/content/uploads/sites/8/2020/08/VDH-Serology-Projects-Update-8-13-2020.pdf
3 UNIVERSIT Yof VIRGINIA
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Calibration Approach

* Data:

» County level case counts by date of onset (from VDH) SCRVIRESAS I/ Vit as

* Confirmed cases for model fitting bce i einki
* Calibration: fit model to observed data and ensemble’s forecast ——— = =
. g epe Hospitalizations** Deaths
* Tune transmissibility across ranges of: 371,913 i
. . . . . (New Cases: 4377)A 18 ’526 5 ,19 1
° Duratlon Of InCUbatlon (5_9 days)l InfeCtlousness (3_7 days) Confirmed+ Probablet Confirmedt Probablet Confirmed+ Probablet
309,659 62,254 17,882 644 4,572 619
° UndOcumentEd case rate (1X to 7X) gUIdEd by Seroprevalence Studies * Includes both people with a positive test (Confirmed), and symptomatic with a known exposure to COVID-19 (Probable).

** Hospitalization status at time case was investigated by VDH. This underrepresents the total number of hospitalizations in Virginia.

umber of confirm

d CDC COVID-

on August 27, 2020. Found

* Detection delay: exposure to confirmation (4-12 days) ‘ o A ot
Source: Cases - Virginia Electronic Disease Surveillance System (VEDSS), data entered by 5:00 PM the prior day.

» Approach captures uncertainty, but allows model to precisely track the full
tl’ajecto ry Of the Outbreak Total Outbreaks* Outbreak Associated Cases

] _ _ , 1,982 45,992
* Project: future cases and outcomes generated using the collection of fit

* At least two (2) lab confirmed cases are required to classify an outbreak.

models run into the future

Testing Encounters PCR Only* Current 7-Day Positivity Rate PCR Only**
* Mean trend from last 14 days of observed cases and first week of 4,404,641 16.2%
ensemble’s forecast used o e et s o oo vy D
» Outliers removed based on variances in the previous 3 weeks e ——
* 2 week interpolation to smooth transitions in rapidly changing _ o | 0
trajectories ‘ o '
J Accessed 8:30am January 6, 2021
. https://www.vdh.virginia.gov/coronavirus/
iii UNIVERSITYs VIRGINIA
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Scenarios — Seasonal Effects and Vaccines

* Societal changes in the past month have led to an increase in transmission
rates, these could continue to drive transmission

* Seasonal impact of weather patterns, viral mutations, interactions at places of
learning, travel related to holidays and traditional large family gatherings, fatigue
with infection control practices

* Population’s behaviors determine the level of control of transmission we can achieve

* Vaccination has started, focus on priority groups may limit population level
effects initially, though small impacts may be observed in early February

* Initial rollout estimated at 12.5M people in US (~¥330K in VA) in January, then 25M
(~660K) per month, assumes limited impact from any vaccinations in December.

* Assume all available vaccine is administered and has 80% efficacy in 2 weeks (timing
more sensitive than max efficacy in early stages)

e Counterfactuals with no vaccine (“NoVax”) are provided for comparison purposes

UNIVERSITYs VIRGINIA
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Scenarios — Seasonal Effects and Vaccines

* Three behavioral scenarios capture possible trajectories starting Dec 24,
2020
* Adaptive: No change from base projection

« Adaptive-StrongControl-3w: 30% decrease in transmission starting Jan 8t", 2021 which
lasts for 3 weeks, before returning to same transmission rate as Adaptive

« Adaptive-LessControl: 15% increase in transmission starting Jan 8t", 2021

* Vaccinations are incorporated in “base” projections, counterfactuals without
vaccinations provide lower bound on vaccines impact
* Adaptive-NoVax: No change from base projection without vaccine

« Adaptive-NoVax-StrongControl-3w: 30% decrease in transmission starting Jan 8th, 2021
which lasts for 3 weeks, before returning to same rate as Adaptive without vaccine

« Adaptive-NoVax-LessControl: 15% increase in transmission starting Jan 8t", 2021
without vaccine

UNIVERSITYs VIRGINIA
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Daily Confirmed cases

Outcome Projections

Confirmed cases

Virginia Daily Confirmed - Comparison

10.0K 7 Adaptive-NoVax-LessControl
Adaptive-LessControl
-—-—= Adaptive-NoVax-StrongControl-3w
sok4d — Adaptive-StrongControl-3w
—— Adaptive
--- Adaptive-NoVax
6.0K 1
4.0K - -
ZOK_ %LSD‘O
0.0 . :D
>
N 1,0'?'5'0

Estimated Hospital Occupancy

Hospital beds needed

Hospital beds needed

0.0
¥ \"\\w"s@%‘*‘&@’o@(\n”;ﬂe“
>

Daily Deaths

2.0K

1.5K

500.0

Scenario Adaptive

250.0

Central Eastern Far SW
00.0
2.0K
1.5K 00.0
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00.0 /
’//m\‘ = )/J —AM—//L;NW
— L e
0.0 0.0 -
Near SW Northern Northwest
20K 1.2K
10K
15K
~¥50.0
e 00.0
A
Iad
00.0 )y 50.0 pr~
L SRS S
= 0.0 0.0

Last_Updated

Virginia Daily Death - Comparison

30 Wpeef ofyeloetl) ¢
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Last_Updated

Cumulative Confirmed cases

Virginia Cumulative Confirmed - Comparison
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District Level Projections: Adaptive

Adaptive projections by District
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District Level Projections: Adaptive-StrongControl-3w

Adaptive projections by District
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District Level Projections: Adaptive-Less

Adaptive projections by District
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Hospital Demand and Bed Capacity by Region

Capacities* by Region — Adaptive-LessControl

. . Adaptive-
COVID-19 capacity ranges from 80% (dots) to 120% (dash) of total beds Week Ending | Adaptive LessControl
25K ————— L — Fastem . ot —
3 2.0k 1/3/21 26,775 26,776
i - Lo 1/10/21 30,339 | 30,287
g 1/17/21 32,547 33,891
E 1 - 200.0 | 1/24/21 34,877 40,775
goooo S 1/31/21 36,893 | 46,579
01 B 2/7/21 38,380 51,867
—NearsW Northem ! Northwest 2/14/21 38,930 55,466
3 2.0K] +2K 2/21/21 38,292 57,141
g 15K/ oK 2/28/21 36,666 56,817
§700 . 5001 3/7/21 33.978 54,059
%z:zzﬂ%ﬂm ) 3/14/21 30,707 | 49,929
£ o ol 3/21/21 27,111 45,228
> \O\w%eo‘oé‘&c’%i\éiﬁe" ¥ ‘°\?°gée°5°&;‘°“{’e2§§*?e° » \o\‘l‘*"qé‘a@od‘“oq"’e;é%;@I Weekly confirmed cases

Last Undated last Undated last Undated

If Adaptive-LessControl scenario persists:
* Allregions approach initial bed capacity this winter

* Surge capacity approached in Northern region in Feb to early March

fili UNIVERSITYs VIRGINIA
* Assumes average length of stay of 8 days
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Key Takeaways

Projecting future cases precisely is impossible and unnecessary.
Even without perfect projections, we can confidently draw conclusions:

Case rate growth in Virginia has fluctuated through the holidays and is up overall.

VA mean weekly incidence (52/100K) up (from 42) as national levels rebound (to 58/100K from
48/100K).

Projections are mixed across commonwealth but generally up as well.

Recent updates:
* Preliminary estimates for vaccination impact
* Planning scenarios shifted to early January (Jan 8)

e Added a 3 week “Strong Control” control strategy to scenarios

Behavioral changes can outpace impact of optimistic vaccine rollout and prevent significantly
more cases by Spring.

The situation is changing rapidly. Models will be updated regularly.
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Srini Venkatramanan
srini@virginia.edu
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Estimating Daily Reproductive Number

D e C 1 1th E St i m a te S | VA state-wide RE with 7 day moving window by date of onset 12/20,‘20_ —
Date of Onset Date Onset Diff

Region

Re

Last Week

mber

State-wide 0.977 -0.275

Central 0.854 -0.491

Eastern 1.009 -0.176

Far SW 1.083 -0.323 I
Near SW 0.988 -0.301 o
Northern 0.949 -0.253 S
Northwest 1.054 -0.193

Methodology

* Wallinga-Teunis method (EpiEstim?) for cases by date of onset
* Serial interval: 6 days (2 day std dev)

* Recent estimates may be unstable due to backfill

1. Anne Cori, Neil M. Ferguson, Christophe Fraser, Simon Cauchemez. A New Framework and
Software to Estimate Time-Varying Reproduction Numbers During Epidemics. American Journal
of Epidemiology, Volume 178, Issue 9, 1 November 2013, Pages 1505-1512, oz 1 2w o 1. 25 30
https://doi.org/10.1093/aje/kwt133 oct Nov Dec
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Agent-based Model (ABM )

EpiHiper: Distributed network-based stochastic disease transmission simulations
e Assess the impact on transmission under different conditions

* Assess the impacts of contact tracing

Detailed Disease Course of COVID-19

» Literature based probabilities of outcomes with
appropriate delays

* Varying levels of infectiousness

* Hypothetical treatments for future developments

Synthetic Population
* Census derived age and household structure
* Time-Use survey driven activities at

appropriate locations _
ik UNIVERSITYs VIRGINIA
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ABM Social Distancing Rebound Study Design

Study of ”"Stay Home” policy adherence
Calibration to current state in epidemic
* Implement “release” of different proportions of people from’ staymg at home”

mber by of abandoning Stay at Home

daily new cases (doubling time = 4, serial interval = 7, peak 887 around 2020-05-12) 354
A Remalnlng Compllant
|\
with stay at home

date best case best guess worst case R
1 2020-05-10 664 852 1079 0.95
2 2020-05-17 666 841 1093 0.91
3 2020-05-24 617 768 1111 0.80
4 2020-05-31 547 705 1064

Impacts on Reproductive number with release
Calibration to Current State * After release, spike in transmission driven by additional interactions at work,

e Adjust transmission and adherence to current policies to retail, and other
* At 25% release (70-80% remain compliant)

current observations
*  For Virginia, with same seeding approach as PatchSim « Translates to 15% increase in transmission, which represents a 1/6t return
to pre-pandemic levels
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Medical Resource Demand Dashboard

https://nssac.bii.virginia.edu/covid-19/vmrddash/
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to convey relative trends for comparative purposes only, and should not be taken as
.
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